The aim of our study was to find out the changes of cognitive functions of geriatric patients after orthopedic surgery and when these differences are marked. We also tried to find out factors, which have influence on the results of common mental activity, to estimate the dynamics of mental activity and to choose the most optimal intervals of estimation. The population of our investigation consisted of 25 consecutive adult patients, undergoing orthopedic operation, applying regional anesthesia. Neurophysiological assessment where all patients underwent neurophysiological tests consisted of the Mini-mental State Examination (MMSE), 6 Item Cognitive Impairment test (6CIT), Trail-making test -a neuropsychological test of visual attention and task switching. Patients were tested the day before the surgery (MMSE1, 6CIT1, TMT1), on the day of the surgery (MMSE2, 6CIT2, TMT2) and on the third day after the surgery (MMSE3, 6CIT3, TMT3). The day before the surgery reveals that results of MMSE1, 6CIT1 tests were better in a group of younger patients. We found that the results of the MMSE test were significantly worse 3 days after the surgery than those before the procedure in the A group, p = 0.016. The biggest digression was fixed in "copying" and "repeating" after the surgery intervention, p = 0.01, p = 0.04. The orientation in time significantly decreased in the group B after the surgery, p = 0.00. MMSE, 6CIT, TMT test results were significantlt worse in older patients rather than younger ones 3 days after the surgery. We set that the elderly have a significantly shorter duration of education. Younger patients and patients with a longer studying period achieved better results of tests. The results mean that age and lasting of education are significant predictors of POCD. Our pilot study confirmed that POCD develops for older patients, undergoing neuroaxial anesthesia for orthopedic surgery. It is very important to continue studies and reveal how to decrease POCD events, keep the quality of life.
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INTRODUCTION
Nowadays the quality of life of the patient after surgical treatment is as important as the absence of postoperative complications and mortality rates. Neuropsychological complications, such as memory, concentration, language and comprehension disturbances, are frequent phenomena occurring early postoperatively and their incidence varies from 30 to 60% (1, 2) . Neuropsychological complications are rarely detected and are often taken as a natural part of the postoperative course. Postoperative cognitive dysfunction (POCD) in the elderly patient is an unwanted complication of the post operative period, relatively frequent and most of the time underestimated. POCD is particularly characterized, but not only, by the alteration of memory and concentration performances. It is, for the time being, only detectable through the usage of neuropsychological tests (3) . POCD affects activities of daily living and reduces the quality of life, increases morbidity and mortality (19) .
The aim of the study was to find out the changes of cognitive functions (CF) of geriatric patients after orthopedic surgery and how cognitive functions change after surgery. We also aimed at finding out factors, which have influence on the results of common mental activity, estimating the dynamics of mental activity and choosing the most optimal intervals of estimation.
MATERIALS AND METHODS
The population of our investigation consisted of 25 consecutive adult patients, undergoing orthopedic operation, applying neuroaxial anesthesia, at the Hospital of Lithuanian University of Health Sciences, Kaunas Clinics. The informed consent was obtained from all of the patients. The following exclusion criteria were applied: age less than 65 years, pre-existing neurological impairment or evident cognitive decline, physical condition disabling the performance of neurophysiological tests and inability to read and speak Lithuanian. Demographic, operative data were recorded using the standardized data entry form.
Neurophysiological assessment where all patients underwent neurophysiological tests consisted of the Mini-mental State Examination (MMSE), 6 Item Cognitive Impairment test (6CIT), Trailmaking test -a neuropsychological test of visual attention and task switching. Patients with severe cognitive impairment (MMSE score, <15) were excluded to reduce the difficulty of demarcating POCD from dementia. Although other methods of POCD assessment exist, MMSE is reliable in the perioperative period when used by the trained personnel. Patients were tested the day before surgery (MMSE1, 6CIT1, TMT1), on the day of the surgery (MMSE2, 6CIT2, TMT2) and on the third day after the surgery (MMSE3, 6CIT3, TMT3). To optimize the reliability of the evaluation, the cognitive test was done for one patient by the same physician. Patients were divided into two groups: A ≥ 75 years old and B < 75 years. Preliminary medical, social case histories of patients as well as blood samples were obtained before the surgery. We assessed the ASA physical status of patients, extent of infuse therapy, quantity of blood losing, and registered the duration of surgery. Statistical analysis was performed by using the software STATISTICA, Version 8.0. Data are expressed as the mean ± SD. For parametric samples the Student's t-test was used. One-way analysis of variance (ANOVA) was used to compare means. A value of p < 0.05 was considered statistically significant.
RESULTS
The study consists of 25 patients between 66 and 86 years old: 9 (26%) male, 16 (64%) female. A total of 25 patients were randomized with n = 12 in the A group and n = 13 in the B group. The medical, demographic data of both groups are shown in Table 1 .
Firstly, we tried to compare (CF) of patients in both groups (static component). It was also very important to set the age and education correlation with the results of tests (Tables 3 and 4) . We chose several tests to decrease the risk of test acquisition. The complex of tests let us to observe the dynamics, to set the decreasing of mental activity, to mark the period when the decreasing of mental activity is the most significant.
The day before the surgery reveals that results of MMSE1, 6CIT1 tests were better in a group of younger patients (Figs. 1-3, Table 3 ). Intraoperative data (Table 2 ) demonstrate two significant differences between the groups. The first difference, the duration of surgery, was somewhat longer in the A group (p = 0.03), the second difference, the volume of infusion therapy, was bigger in the A group (p = 0.06).
The second day MMSE2, 6CIT2, TMT2 results were similar to the first day results in each group, but there were significant differences between younger and elder patients (Table 3) . Every patient wrote significantly worse on the second day of the study, comparing with the day before the surgery in both groups: A group p = 0.03, B group p = 0.04.
The same tests were repeated after 3 days. Results were compared with the previous ones. We found that the results of the MMSE test were significantly worse 3 days after surgery than those before the procedure in the A group, p = 0.016 (Fig. 1) . The biggest regression was fixed in "copying" and "repeating" test components after the surgery intervention, p = 0.01, p = 0.04 (Fig. 1) . The orientation in time significantly decreased in the group B after the surgery, p = 0.00. MMSE, 6CIT, TMT test results were significantly worse in older patients rather than younger patients 3 days after the surgery.
DISCUSSION
POCD is a severe and life-threatening complication after an operation. The mobilization of the patient is difficult and, therefore, the stay of the patient in the hospital is extended and the resulting immobilization is associated with further complications (e. g. decubitus, pneumonia, or thrombosis) (4). POCD is often associated with cardiac surgery, but less is known about the prevalence of this problem after other types of surgery (18) . POCD is common
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in adult patients of all ages at hospital discharge after major noncardiac surgery, but only the elderly (aged 60 or older) are at significant risk for longterm cognitive problems (20) . Patients with POCD are at an increased risk of death in the first year after surgery (5) . POCD is statistically and conventionally defined by comparing the preoperative cognitive performance to the postoperative one, at different moments in time. It has been suggested that intraoperative neuraxial (spinal, epidural) anaesthesia may decrease postoperative cognitive dysfunction when compared with general anaesthesia, but the issue remains controversial. A systematic review of 196 abstracts and 24 trials published between 1966 and 2003 has shown that the use of intraoperative neuraxial anaesthesia does not appear to decrease the incidence of postoperative cognitive dysfunction when compared with general anesthesia. The risk factors shown to be involved in the POCD development after both cardiac and non-cardiac surgery are old age, a low educational level and recently demonstrated history of stroke (6) . Propositions were confirmed in our study too. This study shows that in elderly patients undergoing hip fracture repair under regional (spinal) anesthesia, MMSE results are significantly worse after surgery than before. MMSE test reveals the significant cognitive functions regression, particularly on the third day after surgery. Results of the second day of testing show the decreased ability to write. In the older patients' group, the biggest regression is in the following parts of the test: "copying" and "repeating" on the third day after surgery. In the younger patients' group, up to 75 years, we revealed a significant regressed ability of writing on the day of surgery and poor orientation in time after the surgery. MMSE test results of patients over 75 years old were significantly lower after the surgery than before the surgery, even with a smooth postoperative course. The 6CIT test did not show a reduction of mental activity and we associated it with potential learning issues. Moreover, we revealed that the patients of the group A performed all tests significantly better than older patients except TMT1 (Table 3) . Patients, who obtained MMSE1 test scores ≥25, were younger. We believe that different results might have influenced the demographic characteristics such as age, duration of education, longer duration of anesthesia. We set a significant correlation between age, education and with results of tests ( Table 4) .
The mechanism whereby intraoperative agencies affect the occurrence of POCD in elderly patients has not been elucidated. Hypotheses range from a cerebrovascular origin due to decreased perfusion. In contemporary medical literature occurrence of postoperative cognitive decline is explained mainly by free mechanisms: intraoperative cerebral microembolism, hypoperfusion and systemic inflammatory response, ischemic injury being the common pathway causing cerebral dysfunction (7). The neurobiologic mechanisms underlying delirium are not definitively understood, but several potential mechanisms have been hypothesized. The thalamus is the gateway for sensory input, the abnormal processing of which may characterize the hyperarousal of the mental disorder state (9) . Moreover, the thalamus is thought to play an important role in anaesthetic-induced loss of consciousness (10), intravenous and volatile anaesthetics alter thalamic function, primarily through action at inhibitory γ-aminobutyric acidmediated synapses (11) (12) (13) (14) (15) 17) and γ-aminobutyric acid-mediated tone is reduced with aging (16). Furthermore, brief exposures of thalamic neurons to drugs may have longer-lasting effects. The results of the current study are consistent with these more fundamental observations. Recently it was shown that orthopedic surgery is accompanied by cerebral microemboli in almost 100% of cases. It should be noted that microemboli were registered at cerebral vessels not only intraoperatively, but also during first days after cardiac or orthopedic surgery (8) .
CONCLUSIONS
1. This study confirmed that POCD appears for geriatric patients after neuroaxial anaesthesia (epidural, spinal). 2. Age and lasting of education are significant predictors of POCD. Younger and with longer studying period patients achieved better results of tests.
3. We suppose that it is very important not to delay endoprosthesis of knee or hip after appearance of indications. Aging increases the possibility of POCD after orthopedic surgeries under neuroaxial anaesthesia.
It is very important to continue studies and reveal how to decrease POCD events, keep the quality of life.
